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ABSTRACT

A survey has been conducted to explore industrilingn process in 31 Moroccan barley mills that pitce
semolina and flour for human consumption. The tesaflthe survey have revealed that:

- On third of barley mills surveyed are equipped vgth-cleaning machine used to reduce the chargdokage
before storing barley grains in silo or warehouses

- Barley grains are thoroughly cleaned by runningatigh two essential cleaning machines: cleaner-sspar
and destoner ;

- Dehullers are installed right after the destonettaie out the hulls and parts of grain pericarpaiyrasion with
an average of two successive runs. The rate ofllitelpobtained varies from 25 to 30 % ;

- Dehulled grains are processed without temperingniilistones, metallic roller mills or a combinatiar both.

- The sieving of milling products is performed byngifters or by vibro-sifters. A high proportion sfeved
material goes to the purifiers where different tyjoé semolina are extracted for bagging;

- Barley plants have lower milling capacities (128@ metric tons per 24 hours) compared to durum emrdmon
wheat mills ;

- The production equipment is very outdated and cdmes the modernization of durum or bread wheatamil

- Barley millers stock up mainly of the market of itlh@ort.

The results obtained have allowed us to raise tharparameters indicative of the value of barleynséina and
develop model diagrams for cleaning, dehulling amitling barley.
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INTRODUCTION

Barley Hordeum vulgare L.)s the most widely cultivated cereal in MoroccdisTcrop occupies on average 41%
of the total area of the main cereals (wheat, paaited maize), and provides 30% to the total cepeadluction.
Barley grows in all agro-climatic zones due toait@ptation to soil, climatic conditions, and tositi®ong integration
into farm systems of vegetable and animal prodactio

Traditionally, Moroccan people are major consunwrdarley. A variety of dishes is made out of graarley
products, including soups, and semolina for makiogscous, or barley flour for baking. These proslftour and
semolina) are both manufactured by industrial atidanal mills.

The sector of grain milling, as for all productigectors in Morocco is composed of a traditionalssgbor, and

industrial sub-sector. The number of artisanalsrgl about 10000 plants. More than 90 % of themlaralized,

particularly in rural zones. Their grinding actwitaries considerably each year according to thiema level of
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grain production. Grain grinding was assessedmtllibn tons per a year for human and animal corstion [1].

Barley grinding represents 16.8 %, 12.8 % of whechllocated for human consumption and the remgidio is
assigned for animal feed. The grinding barley shudrthe artisanal mill showed a notable decreasha$ gone
from 28 % in 1989 to 17 % in 1999.

As for the sector of milling industry, it comprelisn202 industrial plants shared out between banhdis
(commonly called orgeries), 14, (7 % of the tot8§,durum plants (18 %), and 152 common wheat pléf %)

[2].

Industrial plants deal, for products trade, witimeoercial wholesalers, retailers or directly wittkéaes. Barley
mills plants have provided significant efforts #® fmodernized in order to comply with Moroccan ratjohs [3].
Barley millers have set their milling diagrams f@most five decades of activity in order to meebhsomers’
needs. In this field, Moroccan millers are a goatgrinational reference. However, studies and patitins on the
barley milling value and technology are scarce msdfficient, because barley is almost exclusivahd world
widely used for animal feed and some industriabuse

In this work, we propose to study the technologpralcess of barley milling based on a survey ofdyaplants in
Morocco. Typical diagrams for cleaning, hullingdamilling will be set up later on.

MATERIALSAND METHODS

The methodological approach used for this studidbuwin a survey on industrial plants of barley snitl Morocco.
The survey covered all the units that produce parteducts. The exhaustive list of barley mills vedgained from
Morocco's cereal office (ONICL), a government agerfeor this survey, a questionnaire was conduaiefdthom
the barley technical milling aspects.

The questionnaire comprises two parts; the first pans at identifying the visited plants and qigshg millers
regarding evolution outlook for the barley sectas; for the second part, caters for the assessniighe darley
mills’ facilities so as to carry out the applied¢heology for barley cleaning, dehulling and grirglin

RESULTSAND DISCUSSION

3.1. TYPOLOGY AND PLANTSNUMBER

The survey on the barley sector displays the exégteof two types of industrial plants; plants deglonly with
barley, and those that are mixed witch dealing kameously, besides barley, with common and/or huwheat.
The total number of these two types is 31, havifarey grinding capacity of 1153 metric tons petay that is
approximately 3 % of the global capacity in Morocdde distribution of this capacity by type of ftemill is

presented in table n° 1.

Table 1: Distribution of the grinding capacity of barley

Type grinding capacity number of plants
metric ton / 24h % numbel %
Mixed units (common wheat and barley) 185 16% 4 13%
Mixed units (durum wheat and barley) 435 38% 13 A2%
Specialized units (orgeries) 533 46% 14 45%
Total 1,153 100% 31 100%

Out of 14 units specialized only in barley grinditigree are set up in the region of Laayoune, éngbuth. These
units produce "gofio", namely flour produced frooasted barley or maize.

3.2.INSTALLED CAPACITY AND GEOGRAPHICAL DISTRIBUTION

Barley mills are small-sized units. They are esaéintlocalized in Casablanca, Marrakech and ini-Ea6aouira-
Agadir line. The capacity of these plants diffexai minimum of 12 to a maximum of 80 metric tons péh.

As for the geographical distribution (Table 2)sitows a strong concentration at the level of twannnegions:
Casablanca (30 % of the capacity and 35 % of tatalber) followed by Tensift Al Haouz's region (24d¥the
capacity and 23 % of the total number).
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Table 2: Regional distribution of the number and barley grinding capacity

Economic Region | Capacity metricton / 24h | number of plants
Grand Casablanca 344 11
Tensift Al Haouz 275 7
Doukkala Abda 214 4
Chaouia Ouardigha 140 3
Laayoune Boujdour 72 3
Meknes Tafilalt 60 1
Souss Massa 48 2
Total 1,153 31

Apropos of the date of installation, the barleynpdaor lines have begun their activity since the. B % of the
plants started their activity before 1985. 35 %adEtheir activity after 1985 (date of prices liaézation of barley
and durum wheat in Morocco). The opening of theai@mg 42 % units took place after 1996, a datetiich the
law of 12/94 came into force. The oldest unit stilservice has started its activities in 1948.

3.3. CHARACTERISTICS OF BUILDINGS

The global average surface occupied by barleyimabout 1700 fa For mixed plants, the average surface is 6200
for barley/durum and 11400 %nfor bread wheat/ barley. These values find thestification in the necessity of
having space being enough for accommodating trengements and the grinding installations of anotieeeal,
other one than the barley.

The number of floors for an industrial flour-mi§ an indicator of the technological level of thetallations, and
reflects its degree of modernization. Mill barlsygenerally built in 2 floors. The mixed units ntagve a number
of levels varying from 3 to 5.

3.4.VALUE OF BARLEY SEMOLINA

3.4.1. Definition

Semolina value can be defined in the capacity aingrto give a good yield in pure semolina, of armif particle
size and selected for various uses [4].

Concerning mill barley, the barley semolina vala®@ e defined as being the ability to give a goiettyin pure
semolina chicha or balboulaand a homogeneous size with limited energy copsiom

Semolina value is appreciated by the evaluatiorthef physical and chemical criteria, affecting, muustrial
conditions, the diagram of manufacturing. We coesicat this level, cleaning of barley, dehullingyesgy
consumption, total extraction of finished prodwentsl their quality.

Barley for the mill processing should be uniformgef from discolored grain, plump, white, mediumdhand thin-
hulled [5-6]. When selecting barley for milling,etHollowing criteria should be examined: Trimmingr flocal

barley, dehulling properties, grain size, test \weignoisture, falling number, protein content, grdamage and
discoloration and desired properties for secorusfaamation.

In our case, the survey showed that for importetelpacommercial contracts are based on specifinatrelated to
moisture, test weight and dockage. However, theesudemonstrated downright absence of materiati®iquality
control of the raw material and finished produdtsmany cases, particularly in “orgeries”, barlexakation is
based only on a visual appreciation.

3.4.2. Trimming

Handling of local barley raises severe problemsndyits reception, storage and cleaning. The lottgeaities of
grains can cause an obstruction of the outcomesoofge bins and present difficulties of separatith bigger
impurities than barley.

3.4.3. Dehulling properties

Through good hulling properties for barley, hulle aasily removed from the kernel and maintain gh hi
percentage of hulled barley. Poor hulling propertieuld cause greater loss of endosperm when ditegnio
remove hulls during the dehulling process [7].

The hulling also remains a necessary operatioddtgrmining the heated grains and the textureaifgr
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3.4.4. Sizeand grain size

The grain size represents the distribution of temél size that is obtained by sieving a sampla sieve battery
with specific dimensions [8]. The barley kernelesiafluences the dehulling and milling operatiguesiticularly the

machines’ adjustment. The plumped barley kernetgjia good hulling yield. When necessary, the linbasley

processing can be strengthened by a calibratos#patrates kernels in different sizes. Howeves, itiachine is not
available in Morocco.

3.4.5. Test weight

Test weight is one of the parameters mostly usellanocco during the commercial transactions of akr¢9].
This parameter is also considered as the sizirigeoftorage capacity. The considered values aen8&6 kg / hl
for the local barley and the imported one, respeliti However, the test weight is influenced by esal
parameters, particularly: dockage content, bartendgeneity, temperature, kernel friction and gramisture [4].

3.4.6. Moisture

It has a major importance in the analytical, ecoisoamnd nutritional plans. Analytically speakingetmoisture
content is the basis of differentiation betweendhalities of two products of barley, whereas aneébhonomic side,
a small difference for moisture may carry away Bigant effects in the market value when the conuizr
transaction concerns important quantities. On #métary side, moisture has an influence on theelygteservation
during storage [8].

3.4.7. Protein

It is an important parameter on the nutritionaksifiroteins of cereal go for more than two thirde the daily food
ration of the Moroccan population. Protein conteas an influence on the use of the products oebdbiread-
baking, soup, manufacturing of couscous).

3.4.8. Falling number

It allows for the estimation of richness in alplrayéase and the degree of sprouting.

The remaining criteria also have their importancd mfluence the ability of barley processing inlimg and the
economic profitability of the grinding process.

3.5.BARLEY MILLING PROCESS

3.5.1. General state of the equipment

The survey conducted at barley plants showed tieaptoduction equipment is very outdated. Indewa grinding
barley material is often a recycling material andhes from the modernization of durum or bread whahs.

3.5.2. Reception, pre-cleaning and storage Barley
The imported barley is received in bulk in the iy means of dump trucks. On the other hand, batdgcal
production is generally delivered in 70-80 kg bags.

These trucks are weighed, and then headed to tloé r@ception, surmounted by a metal grid; the @i which is
to retain the big foreign material. The latter sskn case of their presence, damage elevatorschahing
machines.

The role of pre-cleaning is to remove a part ofrseaand fine impurities from the grain by sievifidie hourly
capacity of reception must be superior of at |&atiines than that of the mill. For local barleye tiheburring must
be practiced to avoid obstruction of the outlethaf storage bins. The operation consists in frebartey of its too
long extremities and in polishing the surface @f ginain to facilitate its cleaning.

In addition, it is necessary to equip this sectiotih a magnet to eliminate fire risk or explosiardea separator to
remove large impurities. In terms of the raw matenieighing, 18 units out of 31 have a weighbridgesides, the
balances of circuit become rare at the level ofelyalills. The survey showed that barley is gerdgralt in stock

without pre-cleaning. Imported barley is cleanedrain before export. However, certain units (I0tsiout of 31)

are equipped with pre-cleaning machine as a separqtipped with an aspiration channel.

The pre-cleaned barley is then stored in warehoaisesmetal or concrete silo. The survey showed the storage
capacity can cover more than two months of grinding consists of 42% warehouses and 58% of sildeBhas
a test weight less than that of wheat. Therefdre, dame volume inside the machines and transpemegits
(elevators, screws, etc..,) has a capacity of pdoeer than that of wheat. This difference canche80 to 40%
depending on the condition and design of machithesquality and degree of trimming barley.
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The study of this section reveals that the prerét@amachines can be installed are: weighbridgeyneg scourer
only for local barley for removing large local beyl beards [10], separator with aspiration channa a
transportation equipment.

3.5.3. Cleaning barley

The process of cleaning barley depends on the ddatbckage that it contains. This operation aimgeimove
foreign materiel (sand, stones, metal, insectsf.the impurities are not eliminated, the quatlitiythe product will
be affected. It is to note that the metallic pdesccan damage machines.

How does that really take place at the level ofutthigs? The survey demonstrated that the circuitasfey cleaning
varies from one unit to another. The magnet, sépaassifier and destoner exist in all the inigated plants
(31/31). In certain barley mills (30% of surveyedlsh the work of these machines is completed yatery of
indented separator for removing and grading rounttfallowed by a scourer machine.

In the production units of the gofio, we found &ating drum with a burner for roasting grain, felled by a tray
with a palette for cooling.

For a barley mill, we recommend for this sectioa thllowing machines: magnetic device, separatassifier,
destoner, indented separator, scourer with an a&pir channel, dust collectors as filters or cyelrand
transportation equipment.

3.5.4. Dehulling

e Dehulling machine.

Dehulling is a key operation in barley mills. A@tg emphasis should be gained in order to havepéimal or
product yield with moderate energy consumption.afldy dehuller involves removal of the hulls thrbugprasion
and friction between a grinding medium and screehet. It consists of a vertical machine that igigged with
three to eight abrasive disks, and covered withaamdum or emery, which quickly turns around digal axis
inside a drilled cylinder [10].

The operation of this machine involves feeding Hagley from the top through a sight glass. As theldy
descends, filling the space between the emery amgsthe perforated screen jacket surrounding itfgsyrit is
subjected to friction among the kernels, stonesthadscreens. This friction and abrasion loosews alimately,
detaches the hulls. Such frictions does generatt teerefore, to control the temperature, airliswaed to enter
through the rotor area at the top, which helpsctlitee detached hulls through the screen perfarstiohis suction
air with hulls is carried over to a filter or cycle [7].

N k==

QUADAAMME DE RECEFTION-NETTOTAGE

Figure 1: Diagram of reception, cleaning and dehulling in a barley mill
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Depending to their hourly capacity, barley dehullare set up in series and in parallel. The sustheyved that the
number of dehulling’s passages varies from 1 tath an average of 2.

Between passes dehulling, deposits are instalieddoling barley and to ensure dehullers contindeaesling. The
survey has proven that the installation of dehgliimachines in barley mills is arranged accordingeweeral plans
(X, Y, Z) with: X: total number of dehullers, Yiumber of dehullers series and Z: number of diglgumachine
by serie .

The most common plans of installation of the dedgliare: 221 - 313 - 422 - 331-623 - 414 - 933. fileeess of
dehulling is generally based on 2 or 3 passagesederds their low capacity, dehullers are placeskries by 2 or
3 according to the capacity of the mill. The numbgdehullers in a barley mill varies from 2 to @chines. The
illustration (2) shows a typical diagram for redept storage, cleaning and dehulling in a barlel. mi

» Dehullingyield.

Dehulling is part of the milling process that prods blocked (dehulled) barley, which gives as alfstage
semolina and barley flour after passage by rolldtsnor stonemills. The processed barley is obtdihg the

progressive withdrawal of envelopes, bran, and deymabrasion. Bhatty reported that the first stafydehulling

can eliminate 7 to 14 % of the weight of the grdih]. Further abrasion results in the removal afdseoat (testa
and pericarp), aleurone, subaleurone layers, andelm, leaving behind a central endosperm ricarbohydrates
(largely starch and R-glucanes) and in proteinsd@ias and glutelins).

The final product of this phase may not constitutare than 60-70 % of the initial weight [11], theeeage being
67 % [6].

Han reported pearling yields of 59-63% for barleyd &67-71% for hull-less barley in Korea [12]. Dgithe
dehulling process, the hull and seed coat largppeared in the 0-11 % fraction and the germ andrate in the
11-25% fraction [13].

Bhatty reported that dehulling rates between 30 40fb are highly desirable, as at these levels ildeldietary
fiber (IDF) and acid detergent fiber were minimahereas soluble fiber and 3-glucans were maximuth [1

The survey evinced that the rate of dehulling oleiiat the level of industrial units varies fromt@30 %. And this
applies for imported barley as well. The resulisaim very interesting compared to the aforementigmelds.
Furthermore, products stemming from barley grinaiagy be classified according to their size grading:

- granulated product: Semolina of barleglpoula or dchichamarketed under coarse semolina, medium semalina o
fine semolina ;
- fine product : barley flour.

The production rate of these two products variemafone mill to another. It depends on the barlegliyuand the
equipment used. Diagrammatic presentation of baregessing is shown in figure 2.

Receiving barley 100%—» Cle%ining > DehL,IIing > MiII:ing T :
i : |
I___$__-' i____l___} r__i__" r“:‘“1 I__:__s_ezrﬁoﬂn_a___1
| Dockage : | Hulsandbran oy : | Figyr : |(C¢arse, medium andfine})
L% 1 o7so% 11 05w 120 | 50 % |
__________________ d S | S |

Figure 2: Diagrammatic presentation of barley processing

Besides to these two products traditionally knobarley industry in Morocco launches on the markei bther
products:

+ Dehulled barley (pearl): product of the dehulliraglby industrially pure and clean;

« Herbel barley: product of the coarse grinding diuked barley.

312
Scholars Research Library



Aziz El Yamlahi et al Annals of Biological Research, 2013, 4 (1):307-316

3.5.5. Tempering

In Morocco, barley is milled without any additiof water. The expected product is semolina; flounpea by-
product. However, Sarkaeported that some varieties grown in differentgpaf the world are extremely hard and
very low in moisture [7]. It may be impossible tallmthem without any addition of water. Thereforig,is
compulsory to practice a light tempering. This @pien is generally applied after dehulling becaugmidification
renders it difficult.

The dehulling operation warms barley. Passage tfiv@n aspiration channel is required before stobegause it
helps avoid condensation on the surface of grains.

3.5.6. Second cleaning

In the stage, scourer machine is applied for thensive surface treatmeridehulled grains are cleared of any
tracks of dusts. The machine is, generatyipped with strong aspiration for recovering imites.

Our survey showed also that this operation is natroon at barley mills. It is practiced, especi@fysome mixed
units. We found that only 4 out of 14 investigatedyeries” (specialized units) carry out this ofgna. It emerges
that dehulled barley goes directly to storage ishigls for milling.

At this point, barley grains are clean, dehulled eady for further processing.

3.5.7. Barley milling

* Millingyield

Barley can borrow the same equipment traditionalbed for wheat grinding [11 However, barley reacts
differently than wheat to conventional roller-millj. Barley bran is brittle and shatters regardtEfstempering
conditions, unlike wheat bran which separates egelastable flakes and can be separated from the By a
simple sieving [10].

Bhatty (1993) reported that barley can be milleg, dr tempered, with the equipment routinely usedvheat
milling [11]. Korean workers milled hulled and hdiss barley tempered to 14 and 15% moisture, otispéy in a
Buhler Mill [14]. The flour yields varied from 61.® 74.3%. McGuire reported milling yields of 1l6veise
genotypes of barley, tempered to 13% moisture, simalar mill [15]. The average flour yield was%8with a
range of 51-72%.

In 1993, Bhatty reported hulled barley milling unakfferent tempering conditions (8 - 22 h) and stoie (9 -
10%) in an experimental mill using a modified shitwtv procedure [11]. The flour yields obtained iear from a
range of 69.7 to 72 %. The coefficient of variationflour yield was 1.4% for bran 3.3%, indicatitigat barley can
be dry-milled to consistent flour and bran yields.

In our case, the milling yield varies from a rarafer0 to 75%. The average extraction rate of samolvas 50 %
with a range of 48 to 52%. These values go hamdind with the previously mentioned works.

e Milling diagram

The milling of barley, practiced at the level otthurveyed mills, is made by means of millstonestattic roller
mills or a combination of these two machines. Témdincharacteristics of the equipment used areentes in
table 3.

Table 3: Technical characteristics of barley milling machines

Milling machines Criterion Min Max Average
Roller mills (Rm) | Specific length (m/100kg/24h) 7.29 20.00 14.25
Number of passages 4 8 6
Stone mills (Sm) | Specific diameter (m/100kg/24h) 4.00 15.00 9.22
Number of passages 2 5 3
Stone mills Capacity (T/24h) 20 30 25
& Diameter(Sm) + Length(Rm)(m) | 1.6 + 2.0 24 +1.6 1.6 + 2.0
Roller mills Number of passagéSm and Rm) 4(2+2) 5 (3 +2) 4 (242

The number of passages of devices with roller mdlses from 4 to 8, and accumulates a total lengiging from
2.4 to 10 m. For mills equipped with millstones thoted average number of grindstones is 3 forcanraulation
of 2.4 m of diameter. The third group of the banteyl is the one equipped with both types of maekinWe found
the presence of two millstones installed in thd helad. The two roller mills are installed at th#.t
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The average specific length varies depending otyhee of installed machines. As a matter of fawt, present
work showed that the average specific length i23.4m/100 kg/24h for barley mills equipped onlyhwibller
mills. Itis 9.22 mm/100 kg/24h for millstones gnl

For plants equipped with the two machines, theifipdength average is 12 mm/100 kg/24h which 55¥4ne
from roller mills.

Sifting is used to classify barley products accogdio their size. The purifiers are further ingdllto extract
semolina for package later on. The rate of the beaies from 0.5 to 2% depending on the numberthaduning
of dehulling machines. This results mainly from thease of dehulled grain of barley.

The specific average sifting surface observed & shrveyed mills is aboud.056 m? /100 kg / 24h. As for
purifiers, the average number per unit found dugngsurvey, was 3 doubles (2x 46/200 mm) in 2rsgach.
The milling diagram (Fig. 3) barley is simple comgxito that of the common wheat or the durum wheat.

B1 EI:I:I 1/4 - 418
" Hsoo 6x1600 s1 1/2 s3 1/2
—sB2 18| 16| 14 léz B2 24 2 2D t B4
p
6x900 20| 18| 1§ 14 B3 24 24 2p B4
—=S1 |:| l%
GX?OO — = S2 Ccs B2 MS B3/C S
N\
flour
S2 1/2 sS4 1/2
B2 V4 14 - 418 | 28] 24] 29 2d B2 34 3% 3p 8> B4
— >4
H800 6x1320 | 30] 26] 24 B3 3d 3% 3b k0. BaBhn
——> B3 l——l— l——l—
6x800
X —=S1 Ccs B2 FS FS/B4
6X3|00 S s
2
flour
' 1/4 - 418 é
B3 1000/250
4x1000
X —>B4 )
Purifiers and Coarse semolina
6x650 i - 7 NN _ i
X —> B4 ggei‘r’;;‘r:‘: NN Medium semolina
8x300 ’ AN NN Fine semolina
? |—>ss3 NN Flour

\

flour

LAl

PF ( Filtre product:

P
B4 s 1/4 - 418

1000/250 |
4x1250 > Bran
6x600
—>
S2/s3 2 stone mills : 2x H800
1 roller mill : 2x1000/250 i ) .

8x30(|) > sa 1 plansifter : 1x418 Date .15/12/2012{ Code : YA 972

N 2 puritiers  : 2x46/200 Barley miling diagram

flour 25 mt/24h

Figure 3: Milling diagram for barley grinding

We noticed that barley mills are characterizedhmjrtlow grinding capacity and that the organizatid grinding

in a barley mill leans on three operations: (inding or size reduction: dehulled barley graingessbetween the
metal rolls and / or grindstones. Products of tahes are appreciated by the consumer. This igaltie spherical
shape of the obtained particles of semolina. Howes@molina ofthis type of processing is accompanied with a
high proportion of flour. Therefore, one by-prodigtdded to the processing, (ii) sifting by the o$ plansifters

or rotary centrifugal sieves and (iii) purification

For plants of gofio, barley is roasted and millegectly, without dehulling, by millstones with aasfheter of one
meter. The average number of millstones is three.
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3.5.8. BAGGING BARLEY PRODUCTS

The surveyed plants are quite equipped with vergsual bagging barley products. The number of @uitlaties
from 2 to 4. Only two plants have carousels motithe barley products are packed in polypropylenesveith a
variable weight 5, 10, 25 and 50 kg. The packagiager (Kraft) used for the products of common wteeat
durum wheat has not integrated yet into the a@wiof barley mills. As for “gofio”, it is packed ibags of 900 gr.

3.6. BARLEY PROCUREMENT ACTIVITY

The survey showed that the barley mills stock unipaf the market of the import. The preferencelad barley
of import evoked by the industrialists during oungy can be summarized as follows:

- Prickle (long extremity) of the local barley: lochérley arrives at the mills with its prickle thagquires a
preliminary trimming. Most of the investigated krimills do not have equipment of pre-cleaning &imiming;

- Homogeneity and cleanliness lots of local produrctiocal barley delivered to industrial units icampanied
by a high percentage of dockage. Besides, theeratibgrains is very heterogeneous; this raiseblpnas at the
level of machines’ tuning for dehulling and grindj

« Yield of dehulling and milling: compared with baylef import, barley of local production gives lovelds in
dehulling and grinding because the ratio of theedopes on the weight of the grains. The yield i dehulling of
the local barley can reach 55-60 % compared Wit75 % for that of the import;

- Rate of integration of the local barley in the isttial grinding circuit. This rate has witnessedtang fall.
Indeed, it has passed from 53 % in 1992 to 1 %022 Moreover, the average hardly exceeded 1.5%gltine
last decade.

- Availability of the local barley: Concerning fluations in the availability of barley linked to thevel of the
local production, the price of the local is consateby millers high raised with regard to the prafebarley of
import. The local barley is looked for by the breed

However, if it is to recommend the use of the Idzailey, it would be preferable to choose the V@s&ouiza and
acsad. They better meet technological specificities alling. They must be produced and marketed in s&par
circuits. They must not be mixed with other vagsti

At the national level, the annual average grindihbarley amounts to approximately 80 thousand im&tn [3]. It
corresponds to a rate of use of capacity for aBbw#o with regard to 50 % for the common wheat.

3.9. OUTLOOK OF EVOLUTION OF THE BARLEY MILLLNG SECTOR

When asked about the outlook evolution of the barley milling sector, milleheve unanimously agreed upon
dropping demands on barley products. This fallis tb several factors, particularly:

« The fall in demand on the products of the barleyhat level of regions traditionally known by thesirong
consumption. Indeed, the barley semolina which wsed for the preparation of consumed souhiCha or
balboulg for the breakfast was substituted by the othed$étuffs, including margarine and jam ;

« The competition of the products of common wheapanticular the subsidized common wheat flour. éntain
regions, barley semolina and flour are sold toiaepmore expensive than the subsidized flour ah@rogsimilar
flours;

« The products of the barley are generally consunyedniderprivileged sectors. The persons of the reidsimi-
bourgeois and bourgeois class make little appetfled@onsumption of these products;

. Consumption of barley products became occasionakeasonal in certain regions. Indeed, barley prtsdaie
consumed during period the winter from NovembérJahuary and in the beginning of the summer (@fdrm of
semolina with the Iben, fermented milk). Other protd as herbel and peeled barley are put on sabeuthgy mills
during the month of Ramadan.

The fall in demand for barley products was at thgio of the closure of several plants or theing@rmation to
grind other cereal, in particular the common whghts cereal benefits from State subsidies. Howetés report is
not generalized because certain plants knew agaserin their activity. They have expanded theidpction to get
to the export market. Currently, these plants zeadipproximately 31 % of the national quantity deid of barley.
Besides, we noticed a certain dynamics in the liasitan of the production plants of Gofio in theopinces of the
South of Morocco. Two new plants were installeatgsi@009.

CONCLUSION
The survey led with barley plants allowed us to kvout typical diagrams for cleaning, dehulling amdling.

These industrial plants were able to adapt the tmm@iing technology in favor of barley. Much ofdhrequipment
installed in these industrial unities comes froeyming machinery renovated mills in wheat and dumheat.
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As for the milling machines, millers attach to maining millstones for barley size reduction. Tlhisoice is
justified by the quality of the semolinddhicha or balboulfaproduced. Indeed, the millstones allow the olitgin
semolina with spherical shape, the use of whickeisy appreciated by the Moroccan consumer in then fof

couscous.

The industrial flour-mill is strongly competed bgtisanal sector. Because of the fall in demand antely products,
the activity of certain units knew certain weakeninlowever, some plants were able to maintain litain their
activity thanks to actions:

« Investment in human supervision and quality control

- Improving the quality of products and packaging;

« Opening on the export market;

« Sales contracts with manufacturing unit's couscous.

By way of conclusion, barley remains an importamipcin Morocco. The renewed interest observed evtbrld
level for the use of this cereal as functional fead stimulate the demand of the consumption. lthdearley grain
is an excellent source of soluble and insolublé¢agyefiber and other bioactive compounds such &smin E, B-
complex vitamins, minerals and some phenolic compgeuBeta glucang(glucans), major fiber constituent of
barley, have been linked to lower plasma cholektenprove lipid metabolism and lower the glycerimidex.
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